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Statement  of  Problem 

Currently,  evaluating  long-term  rates  of  land  surface  erosion  is  a  very  difficult  and 
uncertain  task.  Knowing  such  rates  is  imperative  if  land  management  decisions  are 
to  be  made  responsibly.  Only  if  land  managers  can  compare  human-induced  rates  of 
surface  change,  with  natural  or  background  rates,  can  management  decision  be  made 
cost-efficiently  and  with  the  best  balance  between  preservation  and  use  of  the  land. 

In  order  to  further  this  goal,  we  determined  the  background  or  natural  rate  at  which 
soil  and  rock  surfaces  are  eroding  at  three  different  sites:  the  Yuma  Proving  Ground 
(Yuma,  AZ),  the  southern  Mojave  desert  (near  General  Patton’s  former  camp  at  Iron 
Mountain),  and  at  Nahal  Yael  (an  intensively  studied,  hyper-arid  basin  in  the 
southern  Negev  of  Israel).  Such  information  is  useful  to  land  managers  who  need  a 
context  in  which  to  evaluate  responsibly  the  impact  of  Army  mission  activities. 

Summary  of  Most  Important  Results 

This  funding  supported  part-time  salary,  field,  and  analytic  costs  for  seven  students,  a 
faculty  member,  and  a  technician  to  collect  and  analyze  samples  from  two  sites: 

Yuma  Proving  Ground,  California  and  the  Nahal  Yael  Research  Watershed,  Israel.  In 
addition,  salary  support  for  Bierman  and  Clapp  was  used  for  the  analysis  of  other 
related  data  sets  including  sediment  samples  collected  from  similar  landscapes  and 
modelling  of  complex  exposure  histories.  The  results  of  all  of  this  research  are 
reported  in  detail  by  the  papers  and  abstracts  listed  in  the  next  section. 

In  summary,  our  most  important  findings  are: 

•  At  Yuma  Proving  Ground,  we  determined  that  most  sediment  in  upland  drainages  is 
derived  from  hillslopes  and  that  rocky  outcroppings  are  the  most  stable  landscape 
features.  This  suggests  that  while  rocky  outcrops  may  be  the  landscape  features  most 
resistant  to  erosion  they  will  also  be  the  slowest  features  to  recover  from  human 
impact. 

•  On  the  main  stem  of  Yuma  Wash,  we  determined  that  much  of  the  sediment 
transported  by  the  Wash  is  actually  derived  not  from  erosion  of  the  highlands  but 
from  reworking  of  the  older  valley  filling  alluvium.  This  finding  is  important  in 
terms  of  land  management  if  the  need  arises  to  limit  the  sediment  discharge  from 
Yuma  Wash.  Limiting  such  discharge  will  require  erosion  control  not  only  in  the 
highlands  but  also  in  the  valley. 
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•  At  Nahal  Yael  watershed,  we  found  a  similar  pattern  of  stable  bedrock  and  more 
rapidly  eroding  hillslopes.  We  also  found  that  long-term  sediment  generation  rates 
are  substantially  less  than  short  term  sediment  yields  as  measured  by  trapping  the  last 
30  years  of  sediment  transported  out  of  the  basin  behind  a  retention  dam.  These 
findings  suggest  that  short-term  measurements  of  sediment  yield  may  be 
overestimates.  Such  a  finding  has  important  implications  for  the  design  of  long- 
lasting  engineering  works  such  as  dams  and  sedimentation  control  structures. 
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